ABSTRACT -Cysticercosis is an endemic condition in many developing countries. Although it is the most common parasitic disease of the central nervous system, cysticercal involvement of the spinal cord is rare. It may occur as intradural extramedullary, intramedullary, intramedullary associated with intradurale x t r a m e d u l l a ry or as the vertebral presentation. We re p o rt the case of a 53-year-old woman who pre s e n ted with low back pain of acute onset and no other symptoms. Magnetic resonance imaging (MRI) showed an intramedullary cyst of the conus medullaris region which, at pathological examination, was diagnosed as a cysticercal cyst. She refused anticysticercal agents and steroids postoperatively. After an eight-year follow-up, the patient performs the activities of her daily living with no difficulties, and annual spinal MRIs show no residual signs of the disease. Clinical, pathofisiological, diagnostic and therapeutic aspects of spinal cord intramedullary cysticercosis are discussed.
C y s t i c e rcosis is the infection caused by C y s t i c e rc u s
cellulosae, the larvae of the tapeworm Taenia solium, which affects humans mainly by accidental ingestion of eggs containing infective oncosfere s 1 -4 . It is the most common parasitic disease of the central nervous system 1 -3 , 5 -1 3 , and its related mortality rates range f rom 6 to 50% 1 2 . It is an endemic condition to Braz i l 8 , 1 2 , Peru 1 4 , Mexico 1 , 1 2 , Korea, India 1 1 , 1 2 and other South American, Tropical African, and Southeast Asian countries 1 , 6 . Its frequency in developed countries is increasing, as migration rates increase from endemic are a s , even in endemic are a s 1 , and accounts for 0.7 to 5.85% of all cases 2 , 8 , 1 0 -1 3 , 1 5 , 1 9 , 2 1 -2 3 . Its prevalence may be underestimated, since brain cyst i c e rcosis, which is a more common condition, frequently occours concomitantly , spinal canal is not routinely examinated in necro p s i e s 1 , 8 , 2 0 , 2 1 , 2 4 a n d small asymptomatic cysts may be easily overlooked 1 . Intradural extramedullary (subarachnoid) cysticerc o-sis is more prevalent than intramedullary cysticerc osis (IC) 5 , 6 , 1 1 , 2 0 , 2 1 , 2 3 and than the association of intramed u l l a ry and intradural-extramedullary pre s e n t a t i o n s (54% vs. 17% vs. 17%, re s p e c t i v e l y ) 2 5 . Extradural location is even more rare 1 , 5 , 6 , 8 , 1 5 , 1 6 , 2 0 , 2 1 , 2 5 . The vertebral type has also been reported 2, 22 . We report the case of a 53-year-old woman who p resented with low back pain of acute onset and no other symptoms. Magnetic resonance imaging (MRI) revealed an intraparenchymal cyst of the conus medullaris region which, at pathological examination, was diagnosed as a cysticercal cyst. Based on a brief re v i e w of the literature, clinical, pathofisiological, diagnostic and therapeutic aspects of IC are discussed.
CASE
An otherwise healthy 53-year-old woman wakes up in the early morning with intense incapacitating low back pain with lower limbs irradiation. No predisposing condition for cysticercal infection was present, and she is re s ident in a non-endemic region of Rio de Janeiro, at the Southeast of Brazil. At the Emergency Department she presented afebrile with stable vital signs and normal mental status. General, ophthalmologic and neurologic examinations, routine blood, urine analysis, plain x-ray films of her lumbosacral spinal cord and chest were normal. There were no signs of subcutaneous nodules, nor meningeal irr i t ation. As pain relieved after non-steroidal anti-inflammatory drugs administration, she was discharged for ambulatory investigation and follow-up. Twelve hours after hospital discharge, she re t u rned with re c u rrence of the symptoms. Again, no abnormallity was noted on physical and laboratory examinations.
The patient underwent lumbosacral spine MRI, which showed a cystic lesion in the conus medullaris. On sagittal T1-weighted image (Fig 1) , cyst fluid was isointense to cereb rospinal fluid (CSF) and there was a hyper-to isointense nodule attached to the interior of the cyst wall. Further images were not available for publication. As definitive diagnosis was missing, pain rapidly worsened and did not re s o l v e with pro g ressive more potent analgesic agents, an ord i n a ry T11 to T12 laminectomy was perfomed 36 hours after the first episode. Dural sac was tough and tense (Fig 2A) . After longitudinal dural opening at posterior midline, an enlarg e d spinal cord was visualized (Fig 2B) . Five milliliters of a xanthoc h romic fluid were then aspirated with puncture at spinal posterior midline, leaving some fluid inside the cyst. Fluid examination did not reveal malignant cells. Under microscope vision and with micro s u rgical techniques, myelotomy was made at the posterior median sulcus (Fig 2C) , followed by extirpation of the cyst (Fig 2D) . Histological findings at the operating room showed a non-tumoral, inflammatory p rocess. Postoperative histological diagnosis of cysticerc osis was made by means of hematoxylin and eosin-stained samples of the surgical specimen (Fig 3) .
T h e re was no evidence of cysticercal infection elsewhere . The patient, a mathematics teacher married to a doctor and mother of two other ones, refused postoperative tre a tment with anticysticercal agents and steroids. After an eight-year follow -up, she presents with hypesthesia over the S1 dermatome and absent Achilles tendon reflex bilate r a l l y, pre s e rvation of anal sphincter and bladder function, no motor deficit and no difficulty on deambulation, without compromise of the activities of her daily living. Annual spinal MRIs show no residual signs of the disease.
DISCUSSION
, and this would help explain why the most common region of IC is thoracic, followed by cerv ical, lumbar and sacral regions 2, 8, 12, 15, 20, 22, 23, 25 . The cysticercus can cause direct mass effect, induce regional or distant inflammatory reaction, and medullar degeneration due to meningitis or vascular compre ssion and insuff i c i e n c y 5 , 8 , 1 0 , 1 2 , 1 4 , 1 6 , 2 6 . Inflammatory re a ction against the dead parasite is associated with perilesional edema, which can damage medullar pare nc h y m a 1 5 , 1 8 and, there f o re, worsen symptoms and predict a poorer outcome 1 . We believe that mass eff e c t , inflammation and, mainly, ischemia of the sacral region, an area of low blood flow, would explain the onset of symptoms in the present case. . Common symptoms include pain, para-or quadriparesis, spasticity, bowel and bladder incontinence 8 and sexual dysfunction. They can be accompanied by a variety of sensory defic i t s 1 5 , 2 3 . These symptoms may be secondary to mass effect lesions, and their occurrence, as happened in the present case, should not be primarily attributed to IC. This can be the cause of delayed diagnosis, mainly in non-endemic areas, unless there is evidence of concomitant cysticercal infection elsewhere. Our patient presented with pain of acute onset and prog ressive worsening, without other signs and symptoms of neurologic disease. As she is resident in a non-endemic area of the country, has good educational and economical status and no evident risk factors for cysticercosis, the presumptive diagnosis was an intramedullary tumor of the conus. D i f e rential diagnosis of an intramedullary cystic lesion in a patient presenting with back pain is extense and includes neoplastic 2 , 1 2 , 1 5 , 1 8 , 1 9 , infectious (e.g. a b s c e s s ) 2 7 , inflammatory (e.g. multiple sclerosis), posttraumatic spinal cord changes (e.g. syringomyelic cavi t a t i o n ) 1 2 , 1 5 and parasitic infestations (e.g. IC and hydatic cysts) 1 5 . MRI can identify characteristic features of I C 9 , and this would be of great diagnostic import a n c e . It is the pre f e rred image method for intramedullary lesions visualization 1 and correlates with cysticerc a l pathological stages (vesicular, colloidal vesicular, granular nodular and calcific nodule) 1 0 , but visualization of the scolex is sometimes not possible. Although a nodule was present inside the cyst, clinical and epidemiological history did not lead us to IC as the prim a ry diagnostic hypothesis in the present case. The optimal treatment for IC remains controvers e 2 3 . As surgical excision can give definitive diagnosis and alleviate compressive symptoms 5, 6, 12 , it is recommended by the majority of authors as the tre a tment of choice 5 , 6 , 1 0 , 1 2 , 1 3 , 1 8 , 2 0 . As cysts usually have a s u p e rficial location (3 mm deep or less) 1 2 , adhere weakly to medullar parenchyma even in the degenerative stage 5 and their walls are made of a dense layer of fibrous tissue 4, 10, 15 , total resection is possible in most cases 6 , 1 7 . In our case, aspiration of part of the cyst fluid was necessary in order to reduce its tension, preventing the medullary cavity from closing above a completely evacuated cyst. Then, microsurgical techniques and gentle manipulation made total resection possible. . Our patient was operated on in an emergency basis, 36 hours after the onset of the symptoms and, despite postoperative anticysticercal and s t e roids refusal, her postoperative deficits were nonsignificant.
Total resection, nevertheless, is not always feasible. Adhesions to nervous tissue and vessels can make i n t r a m e d u l l a ry degenerating cysts resection technically difficult in some cases 1 , 5 , 6 , 1 0 . Besides, while surg ery has high related mortality and morbidity rates (15% and 85%, re s p e c t i v e l y ) 2 , 1 2 , 1 8 , 2 8 , good results after 8-and 30-day regimens of albendazole (15 mg/kg/ day) and praziquantel (50 mg/kg/day) have been re p o rt e d 9 , 1 8 , 2 3 , 2 7 . It seems that albendazole is more e ffective for IC than praziquantel, as it is for cere b r a l c y s t i c e rc o s i s 1 8 . Dexamethasone is also used because it increases albendazole blood levels and attenuates treatment-associated inflammatory reactions 23 . IC is a rare condition, mainly at the sacral re g i o n , and the difficulties in making a definitive diagnosis a re greater in non-endemic areas. Once spread to medullar parenchyma, most probably by arterial embolization, cysticercus may cause mass effect, inflamm a t o ry reaction and medullar degeneration. The majority of symptoms are non-specific, and MRI is the pre f e rred diagnostic method. The optimal tre a tment for IC (surgical exeresis versus anticysticerc a l d rugs) remains controverse. High surg e ry -re l a t e d m o rtality and morbidity have been re p o rted, while medical regimens have achieved good results in recently re p o rted cases. Clinical studies on this issue are still lacking.
